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Abstract of JP2002170815 
PROBLEM TO BE SOLVED: To provide a 
surface treatment method for uniformly treating 
surfaces. SOLUTION: One side of a cylinder- 
like reaction tube 4 is opened as a spouting 
hole 5. A plurality of electrodes 6 and 7 are 
disposed around the outer surface of the 
reaction tube 4. Plasma 3 is generated in the 
reaction tube 4 by applying a voltage bet\A/een 
the electrodes 6 and 7, under the pressure 
close to atmospheric pressure. The surface 
treatment method includes surface treatment 
on works 1 , in which the plasma 3 generated 
in the reaction tube 4 is blown out from the 
blow out port 5, onto the surface of works 1 . 
Making at least one of the reaction tube 4 or 
the works 1 move approximately horizontal 
against the surface of the works 1 , and by 
making the works 1 turn or revolute, plasma 3, 
from the blow out hole 5, is blown onto the 
surface of the works 1 . Thus, plasma 3 can be 
supplied onto the entire surface of the works 1 
almost evenly. 
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:^/X©ig-^J:b*BO . 1 ~ 1 0 V 0 1 %!,cm'Mt ^(Di}^ 
ttftb<. ^<0Vftb<it2'-5vo IVoiC^tto 
XvSREffl:tfX K c&«) SSlEtt:^ X©^g^j:t$35S 

0. 1 V o ]%^mx'S)mt, :7'5X-73(c$sn-ss 

tBtt©Kt,H£tta©«A5^1'^ft < ft 0 . ^ffi^ffi©ft!LajI 

j5i£ttA'x©ii^i;b**ii 0 V o 1 %^ax.-5>t. tas^ 

K)tc#;^7X©M*^ii>ft < ft ^xmrn^^T-^mctj: r, , jeft 
^ J: < ■7' 7 X V 3 ^^^T €. C i A^r- 1 ft < ft 5 iSnTS^ 

[0 0 3 0] "tbX. ±iaOcfc^ftX7X-7MiiSM9 
-CK^X© J: ^ fC bX V'=yX-7 3 ^P^:^ ffi-r C i*5-C § 
■So ^T', «'X^AP2 375^^.Stc:;e4rttC7-9Xvi 
sSm^'x -^m-K-fh i i^fc 7 X v^fiSffl;^;^ €rSJSS 

4rtt?±*>6TKi^*>'5-r?4i/t:S!(msPBl2 1 K^A-r 

;J:(C. m?lg2 2t<:J;f5«ffi6. 7ra(Ci«ll?g«ES 
/di7N-;l-X«E4EI]JJD-r ?,Cifc<i:-:,r, J5J£§4|^© 

)i![S^ra2 l^c^SJligs#^fc«7^•;^xsw*l6^5■^i■ 
-cEPJnb. c©^ftJa^g«^*fc«>'^•J^xmw^cJ; AM 
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Si&mOKtfT (93. 3~106. 7kPa (700 

-8 0 0 T 0 r r ) ) rSJ^^r^ 2 1 iCif'a-mcDtXn 
?rl6i5-S-S. com.. ifa-^OWLmvy^yX-^^iS. 

X vft 3 nr :/ V X vtS14«4^ty X 

CD J; L -ri^^ x-7 3 4:P^^ m LP 5 A> e. 

J; ^> K U T ?>c ^ (li L □ 5 6 * - f- > <^ * S t ^ 5i K 

7' ^ X V 3 ^nj^ * ai-r c i *5-c ^ ^ ^> ©r- $> -s, 

[003 1] ±IB© J: ^ CC Xv 3 S fcifc 10 

mE$)'Sl.='ii^-;;bX«ff©JilS^Cil kHz~2 00M 

H z (c»s-r-5.©*!Jf $ Li^ l«^?gSJ^^)-Sl»»>'^•;^ 

xmE©Jiiem*n kHz*«-c*n«. am^ras i 

0 0MHz4fix.€)t, jK«Sra2 ir©77Xv3© 

^< ;5:?.-sn3i3$,(3, %mm^\ti^m]W^-^ 20 
[0 0 3 2 ] s/c, ftm^raT2 1 mt^^n^ (Eranis 

n-S) S:^©«S«2 0-3 5 0 OW/cm'iC^S-r 

e©*5»sLt,^ S!(ssia2 Hcffiiii&3n4«^©afa 

*^2 OW/cm'*?irS>n«> S(«SW2 ir^'^x 
■7 3?:^5J-JC|gi3-»iSCi*5-ct&<)5:D. iSIK. & 
mSra2 1 Kf*^Sn€.S;^©SS*S3 5 0 OW/cm 

;!&ii?#?'j:< ^cSiSn*^*^c iRl. S;^©?5ffi (W/cm 30 

(s (ffimsrBi2 1 K#t|A5j-^^^;)3/g(^H2 1 

[0 0 3 3 ] |gttgg8«, StfU-;L'4 2 ilBtef-- 

M$if--'-7)\^4: 3©±^{C*jC^-C7K¥{Cfi<Be^3n-S 
l>©-C$)f), S.o^tfU-Jl-'4 2»lHll5r--:^>'l'4 3© 
cti'C^€rjior[llK7--:/;L'4 3 ^liW-S J; ^ CClB^Sti 

ri^-So Sfc. ^tfu-;i'4 2{cKStff* 

nrii-s, ^ur. ±iB© 7'^ xv^fiBi^g 9 ©siE« 

4 ^^tf f*icB( 9 #t:f C i {c J; o r , 7^ X-7*iia4^ 
S9 «^tfU"-'i'4 2 K^0-:>-r7K¥*i6]K^SiiSmcjfj 
figsnruSo com, St£«4©ii>c*tBLP5(iT:^ 
jci^ ctr rosier €. J: ^cc-rs*>©r$)f]. fi'3jgi£;S4 
©itilATji^/S^^lf u-Ji'4 2 0S#:^[fiii¥tfK:^cSJ; 
'5«:-r'5 4)©-c*€.. fie-o-c, ?!cttfibP5©*ii2;::&ifii 

*5*ff U - 4 2 ©ft#7? tS] i ¥tf K J^C D , fl-O X 
vMffiSg 9 SJ>'5EE«4 «B)C^ tH UP 5 ©iHJX::^[&I i 

5 C i K .S „ 50 
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[0 0 34] ^tfU-JL'4 2^^1i)-rS7"-7X-75!lffig 

g9 u--M(Dms.v^m^^^'c$) <o . B.-^^m^'pi'C 

^iC-t^<Dmfib< . C(Dtcli>tiC. 7&^7U-)IA2 t 

5X-75!iffiSS9©^tt3iai*^J;?.liO~l 0 0mm/ 
s e c©3eH-C^J^r#.5Ci35W* bt^*3> C©i5H 
(CK^ 3 *1 S -fc ©^- « i^C C ^ 
[0 03 5] lellKf-- 7;U4 3 tJR^t^iCjfMS n-5 
©T4)-o-C> *©tti-i:^fCB-R&(C||ffl'r.2)W§|54 4*^S 
Wenrt^-So Sfc. ttg|544©TSK*-^'^©.|gSIJ 
^S:(ciiife3n-r*j»3> c;nKJ:f:). iHll5r-7;i'4 3 

•f — 7';i' 4 3 »-^©3i ? -cihIKai nJSfet? * D , ja-^ig 

6i>(Otii0tbi.\ [Hlfef— 7';l'4 3©#ttB#ra^fcO 

©|5i^«mtio~5 0 ORPM©iBHt:'Bj^-c#€. 
Ci*W*Ul^Jti^> C©i6H{cFSS$n^4>©-ca:^j: 

[0 0 3 6] lHlte7"-7";V4 3©;«ct5tiMat!ll© 
3 ■^'ffJt^J-f><ffi»(c J; r iiS^M-r 5 o Wiiti l 
©At^iUrat^l^LliitSS-l 5mm-?'lmft©45 

< (owmm 1 6ti J; (ciHSf — 4 3 
^H-TS. m«. IsSj!!^!^) 1 *5 1 mft-r*n5f 1 felS 

C i J: ^ tClpIteT'- -y;!- 4 3 ?:S$at Ltc 0 
T-SCi^^T*. Si^c. MMJI^l^^iiai 5 -f >9'-C 
itSS 0 0mm©[5I|g7-"-/;U4 3=&ffor2 

[0037] 4!isffiJRii«gi54 0 tmm^m^m 1 (C« 

ig|S[ffl©i|XiS^SI54 5 ^mi-f htl-ZioK) . §i|XW4 5 
«ffliKiSwf©1iSiKM!^ 1 4>-5t,>«»ffliMf^©?^i[mtl 

[OOSS]^^^, ±iB©*BMSg^ffii^-r, 

#uj OP 5 ©itiK7?fSi©s3 J; 0 ^>gc^isa4^•r 

^{CL-rtf^o ST. ^5g||fii|XWgR4 O^^^a^'-;; FT 

-A^*ffii,it:it^ji©SMa!ii 1 ^mnn^-cmmr 

-7~;l/4 3©±{ctS(a-r^„ y^K, |iIISr-7';l'4 3?: 
Iig|54 4 **-C^i LTHlliS-tfS (0 1 ic^W-inyjk 
T) C<tK:<J;-^-r. WgR4 4?:cp'i:^i L-Ciplter-7'JU 
4 3 ©±K4g-ti-6nfc«Matl 1 4*¥ffit?ISi!3l* 
•5„ iJCCC, ±IE©ct^{c7^Xv34SlSe4©P^^btl 
U P 5 6 i?^ ^ !li L. J'j: *5 ^ X vJrtilgB 9 5:*ff 
U-;b4 2{i:S'>-C^tf U-Jl'4 2©-JffiffliJ/!)^iE.ffiffiiiiJ 

(CUrlS^ffi!^ 1 ^7K¥ffl-C)!^ia3-ti^j:*5e>SfSS4 
7K^fc>^«l3-a-. SJ£'S4 1 ©«ffi (±ffi) 

iWKi^ttS-B-'SciJcjror. lilfeT— 7';i/4 3© 



11 

±©»ii^i©^ffi (±ffi) !,c)^s:m4<Dmiiibn 

[003 9] ±iB©<i:^fc«ffli&a^tf^K*fc-or, 

■0- V X vMSSS 9 ©^ttaa^ IsJia § ti: ^ J; ^ K U 

©m{4B#rHi^/ci3©[pif5i$!, y'y:X'?mmmm9(D^Ws 
©#«d3(^5i¥tf:^|fii©^a) ■?'liHte7— ^;U4 3±(c 

miimmmm i ©fflift, pi^jt Hi un 5 ©itiKi^i^i©^ 
m (77XvMffi^a9©^tt:^ip)<bW:^[^©^) 

X-7MilSg9 A^iiiIet--^ 4 3 ^r-H^^-S. STK 20 
EIlsT— 7>>l/4 3*31tl^iai5I^g-rSJ:^tc0RSc-rSCi 

fcj;-:>r, -rjoMMafjHcssfL-rt^^^xvsds^© 

■r^„ C©iS^. [Hllsr-7;i.4 3©iajlg?:i«ji(C-r 
€.^tiLr. :/7Xvj!ifflSg9©^SIiaaa:0 4>|5I^te 

f— ■/;V4 3©)aillg*»cA^<S^U, — o©1t 

1 cc>tt L/-c7'7 xv 3 i)^-^0^mfkm=&mtb 

-tt©]*t^aE5!ia^ff ^ c i*5r^i.i©-cib€.„ 

1^1. —^©^ffi^HcjptuT^'^xvs^iiiSil?*:^ 30 

^ xv 3 <D^^m-cT 'J ^'t--5a^/j^3 < -rs 
©r^>?>= 

[0 040] C©J: ^ \m.9mm l 

'5:*^e.S)S«4^*¥K#tfi§-ar, il^Er- :7';l/4 3 

(Djc(Dm.mm 1 ©^Bccstte 4 ©?^ t m L-P 5 *i 6 
p^^tiisn-ST'^xva ?:i!^t#wrffi^-r*c ifcj; 

1 ©affl©±fflfCW-3T7*7Xv3 =lrBt§1^3— CCIi>: 40 
^-f^ wr fJi|&-r -5 c i # , fii*© j; ^ cc 7'^ Xv 3 

#^fe©-c^).5.o •r^c*^^. ItMffiti 1 ©affiiciji^r 

77X-73755S;^j:ot:PJ^^#W6nSffiRff ((48) 

<7 ^Mt U r X A- XtCf -S C i ^ . :7'5 X v 3 *5 

^jrO, 143-W*l;^-rS©-C'4)S„ 

[0 04 1] ±ia© J; ^ CC»iIt( 1 365|5Ifef - 4 50 
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3J; f3 ^>#^;s;fC/jN3l5iS^«, 0^7— :/Jl'4 3 (Cffi» 

\mmm i timti7—-^)\'A: 3 j: o fe^/hst^/ci-f-c 

Hlfef— :7'Jl'4 3(C l<@©M*!iat)l LA^i$-t±^CiJ5i 
ic. (a$Kr-:/;l'4 3©4i'i:^iM®atll ©ttJ'C^i?:^ 
atIl©iaitoSK (Iilfs7^-7'^l'4 3©)g3lffi) 

xv^aggg 9 (D^mm&^nm ? -e 1. <fc ^ u -caB 

[0 042] ^^m<Dmmmmn'm.-ammmsmm. 
{*> Ai^-'fX (8 -Of-ga) ©«>y 3>'i;J,7^"©^ 
i^'x vmm^-:/^X-?7'^7^-:f\y^ (PDP) h 

vXi' 1 mft©4>©) ©uyx hilJIf^iiKfiJ 

ffl-r^cij&s-c^^o ^/c« iig»K©affi{c*#ft9' 

fc©^ti'. !)ctUiLP5©<ii2;:&ifij©^J;0'bfit<4i 
^ffi^w-r -2) 4>©t?*nti i"©ii!i fe©r fcififfl-r c 
i*5-c*s. ^>^6^> i!k#wi/P5©teE:fri6]©^ffi 

[0043] ;X(C. *|6B^©*<*W^C-^J?r^ro 
[OO44]05(a) (b) (C^fT'^X-v'tefflgg 
9^fflUfc„ SJSt4 i Lriiftlti«©5^:^'-7X'g?: 
fflt,\ {1-^^*58x3. 2mm, ^^^£456x1. 
2mmK.mmLtc. fS-pT, P^tffiUPS {3:iti)J;:^[Sl© 
-^amb 6 mm, ipiiR:}^[^©^S*^ 1 . 2 mmtCjfJiS^ 

nrt,»s. sfc, ±w©mffi6iTffliJ©mffi7t«iii!{-r 

AoT. *ffiKifefe'j*?:JfeL'fc^b©=&ffll>/i:o *?c, 
St&'g4©S^:;/?f6] (±T*Ifil) iW^I^Kfel^T, 
±ffllJ©mffi6©ft$ (WS^S) €:3 0mm, TffliJ©« 
ffi7©S5 *1 5mm{C^n-enjf5(SL, 

me 6 i 7 ©rai^ 5 m l Tsr&s 4 ©Ji-fUfciB 

gUfc. 3 7fc?^jg<hUriW*?:#t#&b 

ffi (Sift) Sffii^i:-5<t^(c«Jlg2 2iSaefJ{cSi^L 

[0 04 5] 7*^Xvi^ffl:*7;^ttHeiAri^© 
jg^:</X^fflCi/c„ C©B^, He©SS*0. 2 5';-:' 
A r ©8£S4 1 . 2 5 i- hJl'/^. It*© 
jjfefi^rO. 02 2 •; h;U/»iL/. dCfU-^-CH e i 

Ar iK«^ig^0/cf^jS:;«4K*AUfc„ ^ur. 
AMETrmS 6 , 7 PtBlC Jl^^^i 13. 56MHz© 

^mme. 7r^©jstm^pa2 Hc#t^-rsciKj;f3, 
jKi[£;e4rt©&s^M2 i-c^u-i^(Dmm^m^^^ 

^L, C©77Xv3;&?>CtfflUP5i5^6i^* y ht^ctC 
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[0 046] ^mmm 1 1 ur«a:s4 -^y^ do. 

2cm) ©R^^:^:cD>";3>■?J:y^-■r^)a*«ftS« 
3 0©>tilJ©Sffi©:^ffi(cM'^r;ii^ 1 Mm©^:^/S<D 

[0 0 4 7 ] ^LT. 01 (a) (b ) ^C^-Ti^iiC, 
ieS4 0 0 mm(D|i|^tof'":?';l'4 3 0±(ctjlli!ia!fe 1 4 

5fflafe--<-r«cgL, [DlfET---/;U4 3?:5 0 Omm/# 
©-^ojajia-ciHlls 3 ^± -5. C t KJ; r M^aS!^ 1 4 

«W'SJ;^ifc:7-^X-74aiiSg9?r7K¥t<: 1 Omm/# 
©-^©jIffi-C'#tt3#.5Ci«Cj;-5-r. Slt.'»4©?>: 
tta LP 5 *>e.?>:t 3 ?:jSS*!!i|!^ 1 O 

[0 04 8] H6(C^j^TtS*©:^ffir«. H7 (a) 

(b ) ti:^j^-r<i:'5fc-7 =i- h Ui^y^ h 3 l t,cm^3 6^m. 

h VV>% h 3 1 ©^ffl(C»g|J3 6-?'3l^3 7*smAi& 

<%'3-7*bu>';^h3i ©ss^i^— (cSffiiaa ( T 20 

[0 04 9] 

imm%%:\ ±ia© J: ^ tc$»Bj©if5j<a i (dwr 

>{-ffliJ*l5>v#fflL.PiLT:|gaScL/cigit^e©igi5'S<!:> 
ic j: -5 r ^»ia^©E;tlT-CStStrtfc 7*7 Xv>&^ 

P*^ 6?*:^ aj L/ •c««ia!|a©«ffljc:?>:^^i^ S/cfe© >^ 

7 XvMSSg. RiySC&ei aM#I©^^'S < i fc- 

:7??:li^iiti©affi(c>Ftu-cBswcc^sii3-a-)fe*5^te 30 
laiK* s i » \tm^ 3 -s -s /i:fc©ig«igg*fii^ 

ii^t * § ti ^ 7"^x-7^ai{iati©«fflKi!^#{^t^ e c 

iKJ;r>r. Sf6'g©PJj^tiibPJ:'3 ^)i|isE©l*S!ia!^ 
■c$)or fe»;ffi!^©affi©^®ccM-:>-rBSi^— (c:/-7 

*s-c*-2>4>©-C*.5)„ 
[0 0 5 0] S fc> *^B^©li5Rli2 ©^B^«> 40 

mxM(ommcm) i>(D'c\ me*5:7'^xv{cj; -5x/^• 
a w^t^^ 2 n t, ^ J; 5 ic -r ^ c i *s -c ^ s i *(c«ffi 

©S^^-fb^rH C i *5r' ^ S 'fj ©-c $> , 
[0 0 5 1 ] *l6B^©if*^3©^B^». Mt^© 
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Jgtt;«iMffl!^©^^^(: < i ^>-;fj?:»ffl;^©OTtc 
*f L r BS W{C^» 3 ii-J^d: 755 5 t*$!ia^;& [HISS, S I, . « 

;^|5i?-a-r, p^j#ttiLP3!)^6i!5<:#tfJ§ns:7"7Xv?r» 

0 4>iHl2;©tSS!iai|?jr4>or4>1fSA!!:a!^©atB©^fflJc 

BorB§i4)-{C7'7X-5'^m-r-sci5!)S-ct. rn—ta 

[0 05 2] 35 fc. *I6BJ©W^«4©I6BJ«. Mflg?: 

i5i^;«©^l-ii]tci$i-j 2.©r', si£g©?i-fflijcc^wfcmffi 

OS*^{t*0 C i *St! * S ©t? * S „ 
[0 05 3] t/c. *^Bj©i|*«5©l6l|». :77X 
v4MMai^©«ffl(CP}<:^#l^.5Ci(CJ;-:)r. Ui>X 
5'^'>i^i»a!^©?5fcH^©^i>&< <t fe-:^*tf -5 
©-C. SEt;@©n^^ffiLPcfcO ^>ilii)S©M<!!ia^r*-o 
r l>atea!BS©^ffl©^fflicM -5 t^l^— CC 77 Xv?: 

4tf -5 C i *5-t;- # ^> ©T 4> S . 

[iiii©fa*^ciJiBj] 

[HI] :^mn(omm(omm(o-m^f!^L . u)\tsE 

ffiOWH. (b) «¥ffi©ilBIHr'$.5„ 
[02] PI±©|d|ISt— 7';KcMMai^?:KgU/t1:^.1l 

[0 3] ti*<Dmmmm:fiimi^4^?imAmm$ti6iy 

(d) «Bfffl0r*S„ 

[04] ti^*©afflMa:^r£S i>*»0^*5itffi S n l> ^ 

[05] *lfeH^RDf«e*©7'7Xv*!iaSg^^^U. 

( a ) «i4M0. ( b ) \mmmvihi>. 

[06] w^<D^mm^i5m^m-tm,<D^mm'ch 

[07] !S*©^®«l77S-C^fei;-SKIBfi&*S^L> 

(a) (b) «»TS0r*^„ 

[^-^©-aiB^] 

1 ?^s&a®i 

3 7"7X-7 

4 StES 

5 e^taiLP 

6 
7 

9 7-^x-7Ma^g 
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